(19) 




EXPRI 



AIL NO. EV449S64604US 



JAPANESE PATENT OFFICE 



PATENT ABSTRACTS OF JAPAN 

(1 1 ) Publication number: 2000207774 A 
(43) Date of publication of application: 28.07.00 



(51) Int. CI G11B 7/24 
G11B 7/004 




(21) Application number: 11004717 


(71) Applicant: 


NEC CORP 


(22) Date of filing: 1 1 .01 .99 


(72) Inventor: 


OKADA MfTSUYA 






OKUBO SHUICHI 






rrO MASAKI 



(54) OPTICAL INFORMATION RECORDING MEDIUM, 
ITS INFORMATION RECORDING METHOD, TTS 
INFORMATION REPRODUCING METHOD AND 
ITS INFORMATION ERASING METHOD 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide an optical 
information recording medium in which the transmissivity 
of a phase-change recording film can be made 
substantially uniform irrespective of the existence of a 
recording operation and in which information can be 
recorded, reproduced and erased preferably at high 
density and satisfactorily, and to provide its 
information recording method, its information 
reproducing method and its Information erasing method. 

SOLUTION: A phase-change recording film 22 In which 
information Is recorded and erased due to a phase 
change when a laser beam is irradiated is formed on a 
phase-change-type optical recording, layer 2a which is 
situated in the uppermost layer out of a plurality of 
phase-change-type optical recording layers. In addition, 
a transparent upper-part protective film 23 which 
protects the phase-change recording film 22 from a 
thermal deformation mainly in the recording operation 
and the erasing operation of the information is formed 
in the upper part of the phase-change recording film 22. 
A transparent lower-part protective film 21 which 
protects the phase-change recording film 23 from a 
thermal deformation in the recording operation and the 



erasing operation of the information is formed in the 
lower part of the phase-change recording film 22. A 
substrate Interference film 25 which adjusts the 
transmissivity of the laser beam in the phase-change 
recording film 22 is formed under the transparent 
lower-part protective film 21 . 
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ffiM^X/^-y5i;£lcJ:yj^j$Lfco MIC, 2g8Tgp«ffi 
BIJ:I-BI)1A*1 6 nmOG e2S b2T e56^^>^^>^a^ 

fet*M±fcM)l*<1 5 O nm(DZ n S-S 102*''^'^? 

[0 0 5 4] SIBiSB^aiS-hlcSg^^Slb^Bi 

Coo 5 5] ;^L>-c\ iliiattx'<— y-±(=jSJiAM ? o 

nmWZnS-S i 02*^ 2 «)illBJTg|5«^flI 

#aM±f::MJlAM 4 nm<DG e2S b2T e5A^C,/j:§ 

m 2 (D^mttmrn ^ x / ^ -v-sf ic y jf^Rg u fc. h 

IC. m2roffi^<btfiltK±ICMI*A<l SnmroZnS- 

s i 02A^e.'S^m2(Djsw±a}effiM^x/^v^;i(c 

(Ocfc-pirLr, Ig2iia (g±^) (Dffi^^bi^Ttfeiitg 
^mmLtzo 

[O O 5 6] !Sffc\ 1 , 2StC8|rfclt^S i T 

Ct-SGeTiteT^MIiGe^— -^f-V h^fi^fflLfcA r 

y >yicJ:y}^^Lfc. SSSffiJ 
4l:;fc(+^S i oSliA r JBLU02(Dm^iiy^^m^'P 

J:yft^fi)tL, lll5£«iJ5lcfclt-i)S i NTife^,^JI(*A r 



LfcSlS1±XyN°-v'5' y ^yiCcfcyJt^figLfco Ml::, 
e«J 6 ir It -5 G e O T«feT^aii A r Rlf O 20) 
X35:ffla«t>-e(DGe^i— y-:/ h^figffl LfcStSttX/N"-;; 
$f y V^^IZiyj^jSL. 5l*fi«!l7lrj3lt-SGe NTJftT 
/^MI*A r Ri;N2a>;g^:tfXSHSl4'-CCDG e^—f 
h ^ figffl L fc / ^ -y y > -ifl- J; y ffj L fc „ 
[0 0 5 7] ^fc. SIJE#J2I*, m2<DllJte09IC*-^ 

J: yft5y^*5*ti./=t.<7>-efe5„ 
[0 0 5 81 MI3, njseye^sjtictji^ri*, JiiTo 

5fe-r. mi ©2iiai4PMtt»«5 e a±.ic, TtfeT 
*«5 5, s?BTSP«aiiM5 1 . ^mtt^mms zjsnf 
mm±u9m 53A^t.^c^S1^B (D^mtmmEmm 

^msS,Lfz. «1<DSjai±HlHf»«iE5 6attt 

T^^^<D\-^-^^ \£vJ- ^ . O umCDXy^'T ^-»Utt<D h 
^ •v+>^*mp«9JSA<ff^iig;$;h.fcm 2 OilJittHilttSffi 5 

6b±|C, T©ANt.^«S:Stm5 4 a, KilA^ISnm 
roaq^TSPffiKMS 3 a , 1 4 n m<7)tB^<(biaa 

M5 2 a5.t;MllA<1 7 O n ma)ilB^±a5<§^am 5 1 a 
$-ffJ^Lfc„ BP*,, B2(©Silttil|ttSt55 6 b±lcm 

2 ji a ro4a^^bs jtie»Ji ^ ±Ti£ ^ i-ff^ ^ l fc, 

[0059]5fe|C, C*l,t><D^M*<^7Lf=2tfc<DS« 

<DfiEM®rBllc«g{1.^M^bS«tBi^X e^zi- K;SI-<fc y 
4 O^mOJl^lcMMJit/^^SL, » 1 <7)ilig14BmS 
««l)!i^c,§g^|g^gSStr^Ci:ICcky, Sgn^®1bmBg 

$^®<b$i*f=, c:+Li=j:y, 2iiattx'<— y-5 7^}^ja 
-t^tmz^ 2^3c<D»l5^asy^t?•y•fco c<dj:3icl 

r§Jjt^;h.fc3t7'-i'X^li, m2<©ilil14HilttSt5A<ff^ 

m^icixi^^ c t&u:Sj®ttX'<— y-a)J55F S^iti*, 

[0 0 6 0] 

[Si ] 













No. 




1^ (nm) 


mm 


(nm) 




1 


S i 


10 0 


Al-2.5 J^^%Ti 


10 0 




2 


S i 


10 0 


Al-2.5 J!^-f'%Ti 


10 0 




3 


Ge 


1 1 0 


G e 


10 0 




4 


S i O 


13 0 


Al-2.6 i!^^%Ti 


10 0 




5 


S i N 


1 2 O 


Al-2.5 W^^Ti 


10 0 




6 


G e O 


12 5 


Al-2.5 i^wn 


10 0 




7 


G e N 


13 5 


Ai.2.5 w^^wn 


1 0 o 




8 


S i 


10 0 


Al-2.5 ^^f-WVi 


10 0 



[O06 1] ^fz. tblx0'j9<t LT. itSA<1 2 0m 



t(0±l'mWt<2 3 O nmCDZ n S-S i 02:6^^?^>5) 
§BT§Bffiam±ICliil5A^ 1 O nm(7>G e2S b2T 05;!)^ 
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^tz. ffifS^bKfiJffiJllcm)?** 1 8nm©ZnS-S i 

o t. Jtc s mm±^^mm ^ x/ ^» ic j: y l 
[0 0 6 2] s i ^mKmm±izm9^-i^mtmm 

^xe>3— hs£l-cfc y 2 5 //in(D»$lc^^?TUfco 'X 

[0 0 6 31 ;;^^l,^T', ilii1tX'<— +>-±(cMI»A<2 3 o 
nmOZ n S-S i ©2*^ -Sm 2 (Dig^BTgPftffim 

^iiM±l~^JlA^1 O nm<DG e2S b2T e5A^^>^^^ 

IC, m 2 a)4§^^bialiM±(-MISA< 1 8 n m(D Z n S - 
S i O2A^?>'JC'5lg2<0illHJtSP«aM^X/^->^5ilr 
J: yff^fiELfc -E-LTv H 2 a>ilB^±gp«iiM±l:: A I 
^.J^f -S^MSItm^X/ ^ ;i IC cfc y amutzo C CD 

[0 0 6 4] ^Lx. ^mmmRlfitim^z■z>l^xmm 
[ o o 6 5 ] m 1 @ s <r>^^itm%^m^<Dmmm\^. 

USS^iJ 1 TM*. 6 6 O n m<D U— +F5fe;"fi^ftl-^JL^T. IB 

IC4 3%. #SMtt^a)<t ^1=1*4 1 

0'J5T-I*, f2l*JSA<!SB^Btt^<Dt^lc3 7%, l^raKtt 

ma)t^iz\t3 Q^X'&^tzo mmmixit. tmmt)^ 

I^S«^a)i:^l=3 8%. |^Sattffi<Di:#lcl*3 9% 

x'ib-otzo mmm8X'\t. tmmi3<^^B^m<7)tPiz4 

0%, #^Mtt^CD<t^lrf*3 8%T*feo/=„ -ys. tt 
^mQXit. IB«aA<litgattffi(Di:#lc4 0%. I^^S 
=K®(0i:^(cli6 8%l?fey. ■ta)SA<«*:>T:*:^A^o 

[0 0 6 6] mmmm. m±s.um^<Dm±<D 

[0067] 5fe-r. pfe7^^'X<7(*9OTmi^tt/2mao4B 

^•(bik'^ttBliB^^n^lbL. 3t7^-<X-i7^3 6 OO r p 

m<DiH)$Eia-c*ls]|E$-i+, m 1 Sgroli^1bi25tiBliJl<7) 

*S3 Omm(D h^-V-^ICS. 4 MHz 

Jt : 5 0%) ©«-^^sBS^Lfco mC\'^-y<7 

IC2. 2MHz (T^i— tb : 5 0%) <D«-^^±» 



3)6^.;; K^figfflL. m3tU>X<DiaP^^0. 6 i: U 

fZo 

[0 0 6 8] lcfoa^-c(*, ff ±li^(D 2 

8mW. 4mWI=g^L. h 5 ^7 ^^S^ Lfct C 

[0 0 6 9] f(oy7i-—t):7.v—7fs^Wz 

a)m2^s<Dffi^jbM3feSB@^B«)iaaic^is$-ti-fc. ^ 

LT. 3t^'fX'9^3 6 OO r pm(Dlllteiat?Iel$E$ 

[0 0 7 0] 3l^60'J2(c^il^rl*. lliSS^J 1 
m±m^<D 2 ;AiSii^K^A'K/J^ t -5 <fe 5 1::, tB^/ ^"7 

[o o 7 1 ] :)i{z^ K©:7=t-— :^x+»— ^:iHl^lc 

^r'-t-> ^^A^ItT, U— tf?tCDmpfel4S^3t7'-fX-? 
<»|g2gS(OffiS^bM3tfB0^g(DfitSr=^S!l*-ti-fc. ^■ 
LT, 3t7^'i'X-i7^ 3 6 O O r p m(D151$ElSt?ls]|iJ 
#S3 1 mm(7) h^-Vi7|C8. OMHz (t^jx— 
-fj±:50%) a)<I-§-^sBi»L, l^C h^-y^7lC 1 . 9 
MHz (5^3.— T^-r Jt : 5 0%) CD{t-§-$-:^— /<5-r h 
Lfco ^fjb\ S±fi-^<D2 5);»8lie^A^a'h<t^c-5.cfc3 

IC, iBlt/^'7&U:;i^/^'7$*^ 1 4mW. 7mWIZ|6 

[007 21 ilJ60!13lcj3t^TI*> S±<s^<D2;;feaiS 
8. 8mW. 4. 4mWlCiSSL. CCD h ^ -V ^7 

[007 3] -^{z^ \^<r>z?it—-h:^-*)—^smmz 
<Dm2@scD4a^ib^jtiBitM(Dfisi-^i!i$-y-fco ^• 

LT. Jt-x-f X^ ^ 3 6 O O r p m<Dlel$ElS-ClDfe$ 

tBi$/^7SU'>i*/^'7^*'tr 1 4, 2mW, 7. 6 
mWtL. C(DptT'^'X':7(-tBit&L^I?^^4Tofci: C 

[0 0 7 4] 3IJ60y4|::j3L^rtt, l?*«#<D 2 Jfe^iS 
JB^^A^S/ht^f-Scfcaic, SBIt/<'7Zil/:;^£/^'7$^'57 

7. 7mW. 3. SmWICiSSL. C CD h ^ <7 

[0 0 7 5] 5fe's-y K<D7:*-— *X-y— tKChIKIc 

jj-T'Hz-v K^AMtr. U— t^TtcD^ifeiiM^ptT^-f X-J7 
<Dm2)iacD4B^^b^3tIB^M<Di4ai=^iJ!l$-a-fco ^ 
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LT. it-T-f X'J'^^a 6 OO r pmCDIilfeiaTflHllE^ 
•t*. fe»/^'7Sl/;^£/^r7$^*>* 1 3. 5mW, 7mW 

[O0 7 6] sl^feW5lc^JL^r(i, w^m^<Dz^m 

7. 8mW, 4mW(-i6SU, h ^ "J? ^ S± Lfc 

[007 7] St'^-y KG)7*— *x-9— /KlHli^lc 

rom2MB<Offi^<bM3tIB^Jl<0<iS(ciKi!i$-l±fc, 
Ur. 3t7^< ^ 3 6 O O r p m(DlHlfelS-CEtE* 

1^^. teit/^r7Sj/>^'^/<r7$*>!7 1 4. smw. 7. 3 

[00 7 8] IIJfee<J6(zfct>TI*. l?*«#a)2;:3?SP 

8. 3mW, 4mW(-^^L. C CD h ^ ■> ^7 Lfc 
[O079] ^Xiz, 3t-^-y K(D *;^-9—7HlalBSl= 

0)m2)i@<Dffi^1biy3tfBfl^Bro{4«ic^l!)$-t±fc„ ^ 

LT. 3tTr-r ^ 3 6 O O r p m<D^$g^VM^^ 
1+, IBa/<'7&l/;^56/^'7^*>* 1 4. 6mW, 8. O 

foo8o] ll^teelJ7lcfct^Tl*, m±m^a>z^x^m 

8. 1 mW. 4mW(Ctg^L, C CD K ^ •> ^ ^ S± Lfc 

LT. 3tir-< ^ 3 6 O O r p mCDlHllESIfeiHllE? 
1*. l5®/«'7&l/;S^/<'7^*>5r 1 3. 9mW. 7. 3 

mWirL, ccDpt7^-<x^irfBflJSt;il±^?Tofc<tC 
[0 0 8 21 UteCiJaicfctxTi*. ?l*1t-§-(»2;:>;^g)l 

8mW. 4mWlr^^L. C CD h ^ ^ Lfc <!: C 

[O0 8 3] K<7)7:J— i^X-y— ;1?|H|SS(c 

^:7-tr-> h^ANitr, u— ifitcDmjtias^jfeT'-fX^? 
cDm2)lgcDlS^4biy?tfat*)lcD<4M(::^ib^Fti-fc, -e 
LT, pt7^-f X-^^ 3 6 O O r p mCDlH]|Eia-CjHl*E$ 

L, ccDitT^-f x'?lcsa»sl/s^^^T-Dfc^:c5. s 

[0 0 8 4] ^fc, HSfe^iJ 1 &l/3 71iS8|rfct^r, |g 

1 ms(D^mtmtft^m^a)^mt><fit>*itzmms.isu 



ibi^5tiB{S)icDffliiE(cs^ LTieas±$iai^fc t c 5. 

l^il<D«#S,aA<»t.*tfco 
[0 0 8 5] it^W9l=t>t^TI*. Safest*© 2 JJCif HI 
5i^^A<S/hi: ^S-i) J: 3 1=, tB»/^r7^iI/;^£/^'7 ^ 
8mW. 4mW(C^^L. ZO) \' ^ ^ ^m±Lfzt Z. 

[0086] jfe's-v K®7:i-— *X-y— /fCEIKlc 

:*-37-tr-v h^AMtr, U— 9=3tcD*3t(iS$3t7^-<X^ 
<Dm2SS<Dffi^^bSptlBii»cD<3iSir^l!i$-t+fc„ ^ 
LT. 3t-7^'('X-J;$3 6 O O r p mCDIll$ESfet?lH]te$ 

l^ffiilEICfcLNriB^/WSl/j^^/W^^^ 1 4mW. 
7mWi:L, CCD^tT^-f Xi7CDl|2JlBcDffi$^b^JtlB 

[0 0 8 7] LA^L^CA^^., mi MBCDftS^b^ita^ 
Jl(DIB«tA<fT;h^fcMlil(cg^-r l)m 2 B a<D«3['(bM 
3tlB»Jl<DMl|Erc. IB»/\*9St;}M£/^'7^*>* 1 4m 

ZtltX'^tj:t)^-otz. Sfc. S*Dlrm2Bg(D*g^<bS 

IH»Bl=^Bit^^Tt^. 5l^t^#|g2gacD*BSE^bS5tS 

[OO 8 8] 

[^BJcDJS^] m-hl¥5ELfccfc5l^, *^0^lc J:;h.li. 
*S^1bM3tlB^)llcffi^<bfBSflgl=i3(t-5U'— 9=3tCDS 

^8ScDfBficD^atict6)*?f>-r, SLfcjgjas^?* 

Sc:<tA<T-^^o :i(Dfztb. tim(D^miZj:-oXtBm^ 

■ecD^f^tt^lSlJiJ-B-^CtA^-C^So C(DJ:5 
'JftB^<bi^3ttB^(i^«liLTiSffl-r-i)Ci:lcJ:V, a 

<i<t^f -So 

[0iS(D©m/d:|ft4^] 

i*(Dmit ^ :T^rtMiewi(f T? & ^ „ 
[^2] m^ms<Dnmtm^t&mm2 a(Dmm^ir^-r 

ins] m4JlS<DffiS<b^3fefBtiB2 d ^^-TBfBgl 

X&i>o 

[04] (a) (b) liT«|j^,^SM<DMIltjlji* 

xiiRW^toffl^^^-r^^^ 37111 -e*€)c 
[El 5] ^^BM(om2(Dmmmizmi>^^(tf3\nmumm 
i^<omm^7ji-rmmmx'h^o 
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1 . 5 6a. 56b; mm^m^&m 
2a. 2b. 2c. 2d; ft^^b^TtlS^H 
3a. 3b. 3c. 57; th 

4 ; mmm 

1 O ; U— »f 3fe 



1 1 ; 

21. 2 1a. 51. 51a; SB^TSPftHK 

22. 22a. 52. 52a: ffi^^blgltM 

23. 23a. 53. 53a; mm±^1§kmm 

2 4a. 54a; ^BSStM 
2 5. 55; T^Tmm 



[gill 



[g|2] 



[@3] 




-23 
'22 
-21 
-25 



^2a 



24a^ 

-22 a 
'21aJ 



2d 



21. 21 a;5tWT§WMMi 

22. 22a;««n:M« 

23. 23 a ;mm±mmB^ 
24a ;M^^H« 

25 ;TiftTiW» 



[04] 



[05] 



1 ;ttH»mMt 

2a, 2b, 2c. 2d :MSWlS)^&fiM 
3a. 3 b. 3 c ; 3»iWk5^/^-t^ 
10; 
11 



la) 




100 



200 



'1 

-2a 
-2b 
"2 0 
-2d 
-2d 
-2c 
-2b 
-2a 
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57- 



'56b 

-54a 
53a 
52a 

'51a 



—53 

2-S2 

3^55 
56a 



51. 51a ;atg9T«SE««^ 

53. 52a;»ikmmm 

55 # T^fc^^Wt 

56a« 56b ;a attmiU Hg 

57 ; MHtx'^-* 



(51) Int. CI. 7 M)5yia-^ F I f-va-r (##) 

G 1 1 B 7/24 5 3 8 G 1 1 B 7/24 5 3 8 C 

5 4 1 5 4 1 B 

7/004 7/00 6 2 6 Z 

(72)^B^# p^_y^(^^) 5Q029 JA01 JB05 LAI 3 LAI 4 LAI 5 

mSISi^lE^STg 7S 1 0*mm<* LA17 LBOl LB13 LC06 MA08 

^^ttP^ RAOl 

5D090 AA01 BB05 BB12 CC06 CC14 

DD02 FF05 FFll 



